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T"J!27(,=)7!3'/21,03!10!5,27!37%+'3!G3''!*('&1,=3!/7%*2'(J;!<127!(%('!-'&'+,*:'023!,4!
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7+1-6-480,645-4/+1!+4+19*-*!:;1<-6!+43!=+94+,3!>##%?!@055-,!>##%?!AB6.!+43!C0+4<!
>##DE&!()*!36!46/!4-F-**+,019!F6,,-1+/-!/6!,-36G!F6430/064*H!I./!04!+**6F0+/064!J0/B!KL*!
7,6803-!+!56,-!3-M04-3!7+1-6-480,645-4/+1!F64/-G/!6M!/B-!NB--1-,!+43!O7-4F-!OB+1-!
*-//04<*&!()*!J-,-!F+1F.1+/-3!+*!3-*F,0I-3!04!/B-!7,-806.*!*-F/064!:*--!+I68-E?!
-4,0FB5-4/*!6FF.,!JB-4!()P"H!+43!3-71-/064*!JB-4!()Q"&!()*!J-,-!F+1F.1+/-3!J0/B!
,-*7-F/!/6!:00ERM+I,0F*!:)0<*&!%&SR%&"#E!/6!B0<B10<B/!/B-!,-36GRI06/.,I+/064!,-1+/064*B07H!
+43!64!+!*04<1-R+G0*!*F+1-!:)0<&!%&""R%&">E!/6!B0<B10<B/!<-4-,+1!<-6FB-50F+1!F6430/064*&!!
! ()*!+,-!56,-!8+,0+I1-!/B+4!KL*!04!I6/B!/B-!NB--1-,!+43!O7-4F-!OB+1-*H!I./!*65-!
/,-43*!+,-!-803-4/&!T!+43!U0!+,-!F64*0*/-4/19!3-71-/-3!04!I6/B!*B+1-*&!V,!+43!A4!M1.F/.+/-!
M,65!*10<B/19!3-71-/-3!/6!-4,0FB-3H!J0/B!<,-+/-,!+43!56,-!F64*0*/-4/!-4,0FB5-4/*!6M!V,!
+43!A4!04!/B-!NB--1-,!OB+1-H!+43!56,-!F64*0*/-4/!3-71-/064!6M!V,!04!/B-!O7-4F-!OB+1-&!L4!
<-4-,+1H!()!8+1.-*!M6,!TH!V,H!U0H!+43!A4!*B6J!3-71-/064*!J0/B!,-*7-F/!/6!+8-,+<-!*B+1-!
F64F-4/,+/064*!:N-3-76B1!"DD"EH!*.<<-*/04<!68-,+11!6G0F!I6//65!J+/-,!F6430/064*!04!/B-!
O7-4F-!OB+1-H!+43!76**0I1-!6G0FR/6R+46G0F!M1.F/.+/064*!04!/B-!NB--1-,!OB+1-H!JB0FB!0*!
,-1+/08-19!F64*0*/-4/!J0/B!04/-,7,-/+/064*!5+3-!M,65!/B-!KL!3+/+!:+1/B6.<B!*--!M6116J04<!
30*F.**064!,-<+,304<!76/-4/0+1!*6.,F-*!M6,!6I*F.,04<!,-36G!*0<4+1!04!/B-*-!5-/+1*E&!WB-!
=+6/0+4*B+4!OB+1-!*+571-*!-GB0I0/!()*!F64*0*/-4/!J0/B!-4,0FB5-4/*!04!+11!/,+F-!5-/+1*H!
*.<<-*/08-!6M!56,-!,-3.F04<!F6430/064*!F657+,-3!/6!/B-!O7-4F-!+43!NB--1-,!OB+1-*&!
V657+,0*64*!I-/J--4!()!+43!KL!8+1.-*!M6,!/B-!=+6/0+4*B+4!5+9!*.<<-*/!56,-!39*6G0F!
/6!76/-4/0+119!6G0F!F6430/064*!F657+,-3!/6!/B-!7,-36504+4/19!6G0F!O7-4F-!+43!NB--1-,!
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! ABC;!:-%!AB6ADE*8!;:2*('!:;.!F@(22.%!;.@:2*5.!2(!*+4-(G:0;*+!*-%*+.'!*-!H*9'=!!?="#I
?=7$!2(!4*94@*942!;.@:2*(-'4*F!0.2J..-!0*(21;0:2*(-!:-%!;.%()!+(-%*2*(-'/!:-%!KL'!:;.!
F@(22.%!5.;'1'!.:+4!(24.;!*-!H*9=!?=7"I?=7#!2(!4*94@*942!'M:@@I'+:@.!5:;*:2*(-'!0.2J..-!
;.%()!,(-.'=!N5.;:@@!;.%()!+(-%*2*(-'!*-!0(24!O4..@.;!:-%!3F.-+.!34:@.'!:;.!
%(M*-:-2@&!()*+=!3*9-*G*+:-2@&/!J*24!24.!.)+.F2*(-!(G!:!'*-9@.!':MF@.!6P?Q/!ABC!;R!7=S8!
ABC;!:-%!AB6ADE*8!;:2*('!;:;.@&!:FF;(:+4!24.!()*+I%&'()*+!0(1-%:;&!6$="T!U!ABC;!U!"=V$/!
:-%!$=#?!U!AB6ADE*8!U!$=>"8/!'199.'2*-9!F(''*0@.!M*@%@&!%&'()*+!+(-%*2*(-'!*-!F(;2*(-'!(G!
24.!O4..@.;!:-%!P:(2*:-'4:-!34:@.'/!:-%!*-!24.!3F.-+.!34:@.!:2!24.!N-.*%:!E:;;(J'=!!
! W.-.;:@!+(MF:;*'(-'!0.2J..-!KL'!:-%!6**8IG:0;*+'!%.M(-'2;:2.!24:2!0*(21;0:2*(-!
J:'!@:+X*-9!*-!3F.-+.!:-%!O4..@.;!34:@.!F:@.(.-5*;(-M.-2'!%.'F*2.!()&9.-:2*(-!(G!24.!
0(22(M!J:2.;=!Y4.!@:+X!(G!K4:-.;(,(*+I'2&@.!+(;;.@:2*(-!0.2J..-!;.%()!+(-%*2*(-'!:-%!
0*(21;0:2*(-!'199.'2'!24:2!K;(2.;(,(*+I'2&@.!'10'2;:2.'!J.;.!:2!@.:'2!F;.'.-2/!*G!-(2!
:01-%:-2/!*-!0(24!'4:@.'=!Z*;.+2!+(;;.@:2*(-'!0.2J..-!MMI'+:@.!+4:-9.'!*-!6**8IG:0;*+'!
:-%!KL'!:;.!M(;.!%*GG*+1@2!2(!%.2.;M*-./!%1.!*-!@:;9.!F:;2!2(!24.!'+:@*-9!%*GG.;.-+.'!
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Specimen 
Total 
count 
(mm) ii1 ii2 ii3 ii4 ii5 Notes 
W1A 32 30 0 2 0 0   
W1B 65 60 0 5 0 0   
W1C 33 26 6 0 0 0   
W1D 31 31 0 0 0 0   
W1E 44 39 5 0 0 0   
W1F 14 11 3 0 0 0   
W1G 9 9 0 0 0 0   
W1HI 37 37 0 0 0 0   
W1J 23 21 2 0 0 0 
fold over 
structure 
W1K 30 30 0 0 0 0   
W1L 30 27 3 0 0 0   
W1N 18 18 18 0 0 0   
W1O 36 36 0 0 0 0   
SUBTOTAL 402 375 37 7 0 0   
W2B 25 25 0 0 0 0   
W2C 33 30 3 0 0 0   
W2D 38 34 0 4 0 0   
! !"#$!
W2E 37 37 0 0 0 0   
W2F 42 40 2 0 0 0   
W2G 36 36 0 0 0 0   
W2H 14 14 0 0 0 0   
W2I 27 24 3 0 0 0   
W2J 21 21 0 0 0 0   
SUBTOTAL 273 261 8 4 0 0   
W3B 40 38 2 0 0 0   
W3C 60 44 0 16 0 0   
W3D 30 30 0 0 0 0   
W3E 64 61 0 3 0 0   
SUBTOTAL 194 173 2 19 0 0   
W4A 28 28 0 0 0 0   
W4B 21 21 0 0 0 0   
W4C 23 23 0 0 0 0   
W4D 39 39 0 0 0 0   
SUBTOTAL 111 111 0 0 0 0   
W5A 70 70 0 0 0 0   
W5B 29 18 11 0 0 0   
W5C 23 21 2 0 0 0   
W5D 28 28 0 0 0 0   
W5E 30 17 13 4 0 0   
W5F 17 17 0 0 0 0   
! !"#$!
W5G 25 23 2 0 0 0   
W5H 25 19 3 3 0 0 
burrows @ 15-
18mm 
SUBTOTAL 247 213 31 7 0 0   
W6A 53 53 0 0 0 0   
W6B 19 16 3 0 0 0   
W6C 31 28 3 0 0 0   
W6D 28 23 0 5 0 0   
SUBTOTAL 131 120 6 5 0 0   
W7A 69 66 3 0 0 0   
W8A 38 36 2 0 0 0   
WHEELER 
SUBTOTAL 1485 1370 72 44 0 0   
LMH1A 35 35 0 0 0 0   
LMH1B 30 30 0 0 0 0   
LMH1C 28 28 0 0 0 0   
LMH1D 43 43 0 0 0 0   
LMH1E 45 45 0 0 0 0   
LMH1F 29 25 4 0 0 0   
LMH1G 30 39 1 0 0 0   
MH1A 15 12 3 0 0 0   
MH1B 54 54 0 0 0 0   
MH1C 31 29 2 0 0 0   
MH1D 26 20 3 3 0 0   
! !"##!
MH1E 10 10 0 0 0 0   
MH1F 36 32 4 0 0 0   
MH1G 29 29 0 0 0 0   
SUBTOTAL 441 431 17 3 0 0   
LMH2A 50 48 2 0 0 0   
LMH2B 44 41 3 0 0 0   
LMH2C 30 30 0 0 0 0   
LMH2D 28 28 0 0 0 0 remnant mat? 
LMH2E 49 44 3 2 0 0   
LMH2F 49 44 2 3 0 0   
SUBTOTAL 250 235 10 5 0 0   
LMH3A 32 32 0 0 0 0   
LMH3B 37 37 0 0 0 0 
roll-up 
structure 
LMH3C 23 23 0 0 0 0   
LMH3D 26 26 0 0 0 0   
LMH3E 51 46 5 0 0 0   
LMH3F 27 23 4 0 0 0   
MH3G 22 22 0 0 0 0   
LMH3H 25 25 0 0 0 0   
LMH3I 21 21 0 0 0 0   
LMH3J 32 29 3 0 0 0   
LMH3K 31 26 5 0 0 0   
SUBTOTAL 327 310 17 0 0 0   
! !"#$!
LMH4A 33 33 0 0 0 0   
LMH4B 16 16 0 0 0 0   
LMH4C 23 23 0 0 0 0   
LMH4D 54 50 4 0 0 0   
SUBTOTAL 126 122 4 0 0 0   
MC4A 32 32 0 0 0 0   
MC4B 62 58 4 0 0 0   
MC4C 69 63 5 1 0 0   
MC4D 57 50 4 3 0 0   
SUBTOTAL 220 203 13 4 0 0   
MC6 49 49 0 0 0 0   
MC7A 54 54 0 0 0 0   
MC7B 67 58 9 0 0 0   
MINERS HOLLOW 
SUBTOTAL 1534 1462 70 12 0 0   
ON1 91 91 0 0 0 0   
ON2 96 96 0 0 0 0   
ON3 117 117 0 0 0 0   
ON4 154 154 0 0 0 0   
ON5 102 102 0 0 0 0   
ON6 85 85 0 0 0 0   
SUBTOTAL 644 644 0 0 0 0   
ONA 41 41 0 0 0 0   
ONB 63 63 0 0 0 0   
! !"#$!
ONC 26 26 0 0 0 0   
OND 47 47 0 0 0 0   
ONEIDA 
NARROWS 
SUBTOTAL 821 821 0 0 0 0   
SG1A 100 100 0 0 0 0   
SG2A 46 46 0 0 0 0   
SG2B 62 62 0 0 0 0   
SG3A 58 58 0 0 0 0   
SG3B 54 54 0 0 0 0   
SPENCE GULCH 
SUBTOTAL 320 320 0 0 0 0   
HC1A 17 3 3 0 11 0   
HC1B 23 3 20 0 0 0   
HC1C 12 12 0 0 0 0   
HC2A 62 8 5 41 8 0   
HC2B 25 22 3 0 0 0   
HC2C 72 10 62 0 0 0   
HIGH CREEK 
SUBTOTAL 211 58 93 41 19 0   
SPENCE 
SUBTOTAL 2883 2646 160 58 19 0   
                
TOTAL 4330 4016 232 102 19 0   
! !"#"!
$%%&'()*!+!
,-./01203!$42502.67608!)943:!(202!
Maotianshan 
Shale (modified from Dornbos et al. 2005) 520-516 Ma 
# Proterozoic: 17 
See Dornbos et 
al. 2005 for 
detailed analysis  
# Phanerozoic: 2   
SAI 0.11   
    
Burgess Shale (modified from Dornbos et al. 2005) 513-500 Ma 
# Proterozoic: 14 
Scenella (not 
initially reported 
in Dornbos et al. 
2005); see 
reference for 
detailed analysis mat grazer 
# Phanerozoic: 8   
SAI 0.38   
    
Indian Springs 
(modified from English and Babcock 
2010) 530-513 Ma 
# Proterozoic: 4 Helicoplacoid sed sticker 
  Chancelloriid sed sticker 
  Mickwitzia sed rester 
  Obollelid 
sed 
rester/sticker
(?) 
# Phanerozoic: 0   
SAI 0.00   
! !"#$!
    
Spence Shale (modified from Robison 1991) 516-513 Ma 
# Proterozoic: 5 Choia sed rester 
  Vauxia sed sticker 
  Scenella mat grazer 
  Chancelloria sed sticker 
  Wiwaxia mat grazer 
    
# Phanerozoic: 7 Dictyonina 
hard 
substrate 
attacher 
  Diraphora 
hard 
substrate 
attacher 
  Gogia 
hard 
substrate 
attacher 
  Micromitra 
hard 
substrate 
attacher 
  Cruziana 
benthic 
deposit 
feeder 
  Lingulella infaunal  
  Acrothele infaunal 
    
# Unknown: 2 Ctenocystis  
  Protospongia  
SAI 0.58   
    
    
! !"#$!
"Shallow" 
Wheeler (modified from Robison 1991) 513-500 Ma 
# Proterozoic: 5 Vauxia sed sticker 
  Latouchella mat grazer 
  Pelagiella mat grazer 
  Gogia spiralis sed sticker 
  Chancelloria sed sticker 
    
# Phanerozoic: 6 Micromitra 
hard 
substrate 
attacher 
  Nisusia 
hard 
substrate 
attacher 
  Rusophycus 
benthic 
deposit 
feeder 
  Acrothele infaunal 
  Lingulella infaunal 
  Treptichnus 
benthic 
deposit 
feeder 
    
# Unknown: 2 Ctenocystis  
  Stenothecoides  
    
SAI 0.55   
    
"Deep" Wheeler (modified from Robison 1991) 513-500 Ma 
# Proterozoic: 7 Choia sed rester 
! !"#$!
  Diagonella sed sticker 
  Latouchella mat grazer 
  Melopegma mat grazer 
  Gogia spiralis sed sticker 
  Chancelloria sed sticker 
  Allonnia sed sticker 
    
    
# Phanerozoic 5 Acrothele 
hard 
substrate 
attacher 
  Linnarssonia infaunal 
  Micromitra infaunal 
  Prototreta infaunal 
  Nisusia 
hard 
substrate 
attacher 
    
# Unknown: 2 Sentinelia  
  Kiwetinokia  
    
SAI 0.42   
    
Marjum 
Formation (modified from Robison 1991) 513-500 (Ma) 
# Proterozoic: 7 Choia sed rester 
  Vauxia sed sticker 
  Diagonella sed sticker 
  Latouchella mat grazer 
! !"#$!
  Totiglobus sed attacher 
  Chancelloria sed sticker 
  Aysheaia mat walker 
  Marjumicystites sed sticker 
    
# Phanerozoic 7 Acrothele infaunal 
  Lingulella infaunal 
  Micromitra 
hard 
substrate 
attacher 
  Nisusia 
hard 
substrate 
attacher 
  Linnarssonia infaunal 
  Pegmatreta infaunal 
  Prototreta infaunal 
    
# Unknown: 4 Valospongia  
  Hamptonia  
  Hazelia  
  Castericystis  
    
SAI 0.50   
    
Kinzers 
Formation (PALEO DB)  516-513 Ma 
# Proterozoic: 9 Leptomitus sed sticker 
  Lepitocytis sed sticker 
  Kinzercystis sed attacher 
! !"#$!
  Camptostroma sed sticker 
  Chancelloria sed sticker 
  Yochelcionella mat grazer 
  Pelagiella mat grazer 
  Planutenia mat grazer 
  Byronia sed sticker 
    
# Phanerozoic: 5 Nisusia 
hard 
substrate 
attacher 
  Kurtogina 
hard 
substrate 
attacher 
  Eoobolus infaunal 
  Eothele infaunal 
  Hadrotreta infaunal 
    
# Unknown: 1 Protospongia  
    
SAI 0.36   
    
    
Sirius Passet 
(Buen) (PALEO DB)  520-516 Ma 
# Proterozoic: 2 Choia sed rester 
  Halkieria mat grazer 
    
# Phanerozoic: 0   
    
! !"#$!
# Unknown: 2 Hadranax  
  Buenaspis  
    
SAI 0.00   
    
Pioche Shale (PALEO DB)  516-513 
# Proterozoic: 0   
    
# Phanerozoic: 4 Eothele infaunal 
  Obulus infaunal 
  Micromitra 
hard 
substrate 
attacher 
  Cruziana 
deposit 
feeder 
    
# Unknown: 0   
    
SAI 1.00   
    
Chisholm Shale (PALEO DB)  513-500 Ma 
# Proterozoic: 2 Totiglobus sed attacher 
  
Gogia 
longidactylus sed sticker 
    
# Phanerozoic: 0   
    
# Unknown:    
! !"#$!
    
SAI 0.00   
    
Latham Shale (PALEO DB)  516-513 Ma 
# Proterozoic: 0   
    
# Phanerozoic: 1 Gogia 
hard 
substrate 
attacher 
    
# Unknown: 0   
    
SAI 1.00   
    
Mount Cap (PALEO DB)  530-515 Ma 
# Proterozoic:  Chancelloria sed sticker 
  Wiwaxia mat grazer 
    
# Phanerozoic:  Micromitra 
hard 
substrate 
attacher 
    
    
# Unknown:  Protospongia  
    
SAI 0.33   
    
Parker Slate (PALEO DB)  530-513 Ma 
! !"##!
# Proterozoic: 4 Leptomitus sed rester 
  Chancelloria sed sticker 
  Coreospira mat grazer 
  Emmonsaspis sed attacher 
    
# Phanerozoic: 3 Eocystites 
hard 
substrate 
attacher 
  Nisusia 
hard 
substrate 
attacher 
  Wimanella 
hard 
substrate 
attacher 
    
# Unknown: 0   
    
SAI 0.43   
    
    
Orsten (C.O.R.E) Chancelloria 
late 
Cambrian 
    
 Described as a "flocculent bottom layer" 
 SAI 0.7-0.9   
    
Winneshiek (Liu et al. 2006) 
middle 
Ordovician 
    
  lingulids abundant  
! !"##!
 SAI 1.0   
    
Mistaken Point (PALEO BD)   
# Proto 12 Hiemalora 
560-
580Ma 
  Charniodiscus  
  Aspidella  
  Ivesheadia  
  Charnia  
  Primocandelabrum  
  Charnia  
  Bradgatia  
  Fractofusus  
  Thectardis  
  Beothukis  
  Pectifrons  
    
    
    
    
Unknown 2 Parviscopa  
  Hadrynichorde  
    
SAI  0   
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